N. Souayah [10] introduced the concept of partial S b -metric spaces. In this paper we established a fixed point theorem for a new class of contractive mappings and a generalization of Theorem 2 from [T. Suzuki, A generalized Banach contraction principle that characterizes metric completeness, Proc. Am. Math. Soc. 136, (2008Soc. 136, ( ), 1861Soc. 136, ( -1869 in partial S b -metric spaces. We provide an example in support of our result.
Introduction and Preliminaries
In recent years many mathematician have studied generalization of metric spaces in different ways and generalization of many results related to fixed point theorem have been done in such spaces. For example, S. G. Matthews [12] defined partial metric spaces, Bakhtin [14] introduced b-metric spaces. S. Shukla [7] defined partial-b metric spaces combining partial and b-metric spaces. In 2012, A. Sonmez extend the notion of partial metric spaces to partial cone metric spaces. N. Souayah et al. [5] in 2016, introduced the concept of S b -metric space. In 2014, A. Aghajani et al. [6] introduced G b metric space as a generalization of both G metric and partial metric spaces. N. Souayah [10] defined partial S b -metric spaces combining partial metric, S metric and b-metric spaces. Wordski [18] introduced a new type of contraction called F-contraction and obtained a fixed point result as a generalization of Banach contraction principle. The article are cited [15, 19] to provide more information about F-contraction. Lakshmikanathan et al. [20] proved coupled coincidence point theorems with mixed -monotone property in partially ordered complete metric spaces. Samet et al. [21] introduced the concept of (α − ψ) mapping and α admissible mapping and obtained some fixed point theorems with such mapping in complete metric spaces. Later, A. H. Ansari et al. [17] introduced (α − µ − ψ − H − F ) mappings and proved some coupled coincidence point theorems in partially ordered complete metric space. Suzuki [11] have done a remarkable generalization of Banach fixed point theorem in classical metric spaces.
In this paper we generalized Suzuki's fixed point theorem in this setting. We define generalized (α)-admissible mapping and proved a fixed point theorem with a new class of contractive mappings. Throughout this paper by N, R, R + , Z + we mean the set of natural numbers, the set of real numbers, the set of positive real numbers and the set of positive integers respectively.
Let us recall some definitions that will be used in the sequel. A b-metric with coefficient k ≥ 1 on a nonempty set X is a mapping b : X × X −→ [0, ∞) such that for all x, y, z ∈ X the following conditions hold:
and the ordered pair (X, b) is called b-metric space [14] . A mapping S b : X 3 −→ [0, ∞), where X is a nonempty set, is said to be partial S b metric with coefficient k ≥ 1 if whenever x, y, z, t ∈ X the following conditions hold: 
(ii) A Sequence {x n } is said to be a Cauchy sequence in X if lim n,m→∞ S b (x n , x n , x m ) exists.
(iii) A partial S b -metric space (X, S b ) is said to be complete if every Cauchy sequence {x n } in X there exists
x ∈ X such that lim
As in [18] , Let (X, d) be a metric space. A mapping T : X −→ X is said to be F-contraction if there exists a τ > 0 such that
where F : R + −→ R is a mapping satisfying the following conditions:
(F 1 ) F is strictly increasing. (F 3 ) there exists k ∈ (0, 1) such that lim
In 2016 Piri and Kumam [15] describe a large class of function by taking an additional condition that F is continuous on (0, ∞) and neglecting condition (F 2 ) and (F 3 ).
Let F be the family of all functions F : R + −→ R such that (F 1 ) F is srtictly increasing.
(F 4 ) F is continuous on (0, ∞).
and U be the set of all function ψ : [0, ∞) −→ [0, ∞) such that ψ is continuous and ψ(t) = 0 if and only if t = 0.
As in [20] , let (X, ) be a partially ordered set, T : X 2 −→ X and : X −→ X be two mappings. Then T is said to have a mixed -monotone property if T(x, y) is monotone -non decreasing in x and is monotone -non increasing in y, that is for any x, y ∈ X,
and
Let X be a nonempty set. Then the mappings T : X × X −→ X and : X −→ X are commutative if T(x, y) = T( x, y) for all x, y ∈ X. An element (x, y) ∈ X × X is called a coupled coincidence point of the mappings T : X × X −→ X and : X −→ X if T(x, y) = x and T(y, x) = y.
A function H : R×R + −→ R is a function of subclass of type-I if it is continuous and
Main Results
Lemma 2.1. Let (X, S b ) be a partial S b -metric space with the coefficient k ≥ 1. Let {x n } and {y n } be two sequences in X converges to x and y respectively. Then , 1] be defined as in [11] . i.e.,
Assume that there exists r ∈[0, 1) such that
Then there exists a unique fixed point z of T and
Then by the hypothesis
Let us fix u 0 ∈ X and consider a sequence {u n } such that u n = T n u ∀n ∈ N. Then using 2.1 we have
So {u n } is a Cauchy sequence in (X, S b ). Since (X, S b ) is complete there exists z ∈ X such that
and for n ≥ v
Then by our hypothesis
Now we consider the following three cases:
(
2 −1/2 ≤ r < 1.
Case 1:
Here 0≤ r ≤ (
Here r 2 + r − 1 ≤ 0 and 2r 2 < 1.
Case 2: Here (
This implies
also a contradiction.
Case 3:
Here 2 −1/2 ≤ r < 1. Note that for x, y ∈ X either θ(r)S b (x, x, Tx) ≤ kS b (x, x, y) or θ(r)S b (Tx, Tx, T 2 x) ≤ kS b (Tx, Tx, y) holds. Indeed if θ(r)S b (x, x, Tx) > kS b (x, x, y) and θ(r)S b (Tx, Tx, T 2 x) > kS b (Tx, Tx, y) then we have
holds for every n ∈ N. In (2.3) using the hypothesis
Thus we obtain Tz = z. Similarly from (2.4) we have Tz = z. This is a contradiction. Therefore in all the cases there exists a j ∈ N such that T j z = z. Since {T n u} is a Cauchy sequence with 
Definition 2.6. Let I : R × R −→ R be a mapping. The pair (I, H) is of type-a if I is continuous, H is subclass of type-I and I satisfies
Theorem 2.8. Let (X, ) be a partially ordered set. Suppose there is a partial S b -metric on X such that (X, S b ) is complete and first countable. Let T : X 2 −→ X and : X −→ X be mappings, and let T have a mixed -monotone property on X. Suppose (I, H) is class of type-a and α : X 2 × X 2 × X 2 −→ R + such that for all x, y, u, v, z, w ∈ X the following holds:
for all x z and y w. Suppose also that (i) T and are generalized (α)-admissible.
(ii) there exists x 0 , y 0 ∈ X such that x 0 T(x 0 , y 0 ) and y 0 T(y 0 , x 0 ) with
(iii) T(X 2 ) ⊂ (X), T and is continuous.
(iv) T and commutes.
Then T has a coupled coincidence point, where F ∈ F and ψ ∈ U.
Proof. Since T(X 2 ) ⊂ (X), there exists x 1 , y 1 ∈ X such that x 0 T(x 0 , y 0 ) = x 1 and y 0 T(y 0 , x 0 ) = y 1 . Let T(x 1 , y 1 ) = x 2 and T(y 1 , x 1 ) = y 2 . Continuing in this way we construct two sequence {x n } and {y n } as follows x n+1 = T(x n , y n ) and y n+1 = T(y n , x n ) for all n ∈ N. We now show that x n x n+1 and y n y n+1 for all n ∈ N. Clearly for n = 0 this holds. Suppose this holds for n = m. Then by mixed -monotone property of T we have
Thus x n x n+1 and y n y n+1 ∀n ∈ N. Since T and are generalized (α)-admissible and given there exists x 0 , y 0 ∈ X with
So from (2.5) we have
Similarly,
is a non increasing sequence. Hence there exists r ≥ 0 such that lim n,m→∞ max{S b ( x n+1 , x n+1 , x m+1 ), S b ( y n+1 , y n+1 , y m+1 )} = r.
Since F and ψ is continuous, passing limits in (2.6), F(r) ≤ F(r)−ψ(r). i.e., r = 0. Therefore lim Now we will show that T has a coupled coincidence point. Since T and commute x n+1 = (T(x n , y n )) = T( x n , y n ) (2.9) and y n+1 = (T(y n , x n )) = T( y n , x n ) (2.10)
Since the space is first countable, using the continuity of T and we have T(x, y) = x and T(y, x) = y. Thus the hypothesis of Theorem 2.8 is satisfied and (0, 0) is the coupled coincidence point of T and .
